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(57) ABSTRACT

Systems and methods to process vehicle operation data are
described. A data module associated with a vehicle can col-
lect operation data relating to the gear operation of the
vehicle. The data module can process the operation data to
identify a top gear of the vehicle and determine the current
gear at which the vehicle is operating. The data module can
process the operation data to determine an amount of time that
the vehicle operates in top gear. The data module can provide
the data to an operator of the vehicle, or to a remote manage-
ment center, for storage and/or further processing.
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1
SYSTEMS AND METHODS FOR
PROCESSING OPERATIONAL GEAR DATA
OF A VEHICLE

CLAIM OF PRIORITY UNDER 35 U.S.C. §119

The present Application for Patent claims priority to Pro-
visional Application No. 61/538,689 entitled “systems and
methods for PROCESSING OPERATIONAL GEAR DATA
OF A VEHICLE”, filed Sep. 23, 2011, and assigned to the
assignee hereof and hereby expressly incorporated by refer-
ence herein.

FIELD

This invention generally relates to systems and methods for
analyzing vehicle operating data. More particularly, this
invention relates to platforms and techniques for gathering
and processing data related to vehicles operating in a top gear.

BACKGROUND

Vehicle fleet managers or administrators manage several
expenses associated with overseeing operation of the vehicles
of the fleet. For example, fuel costs are an expense that man-
agers, or vehicle operators themselves, face on a recurring
basis. Fuel costs, exacerbated by a prospect of rising fuel
costs, can incentivize managers and operators to reduce costs
associated with fuel consumption. Further, owners or opera-
tors of consumer vehicles or other units are also motivated to
reduce costs associated with fuel consumption.

The miles per gallon (MPG) metric associated with a
vehicle can be an indication of the efficiency of a vehicle
operator, or other factors. For example, the higher the MPG of
avehicle, the more miles the vehicle gets out of a tank of gas,
and as a result, the associated fuel cost is reduced. For further
example, if a first vehicle operator operates a vehicle at a
lower MPG than does a second vehicle operator, then the fuel
costs associated with the first vehicle operator operating the
vehicle are higher.

Typical vehicles include multiple gears that are switched to
during operation of the vehicle. Usually, as the speed of the
vehicle increases, the vehicle transmission will increase the
gear that the vehicle is in, up to what is known as the vehicle’s
“top gear.” More particularly, the transmission allows the gear
ratio between the vehicle engine and the drive wheels to
change as the vehicle increases or decreases speed. Further,
gear shifts allow the vehicle engine to remain near the revo-
Iutions per minute (RPM) band of the vehicle’s best perfor-
mance. Typically, a vehicle experiences its most efficient
MPG operation when the vehicle is operating in its top gear.
More particularly, the vehicle can have the most efficient
MPG at or near the point at which the vehicle switches to its
top gear.

Currently, vehicle fleet managers or vehicle operators have
no information related to when a vehicle switches into top
gear, or how much time the vehicle operates in top gear. A
need therefore exists for systems and methods for providing
information related to vehicles operating in top gear. More
particularly, a need exists for platforms and techniques for
reducing fuel-related costs by analyzing data associated with
gear operation of a vehicle.

SUMMARY

Implementations are directed to systems and methods for
processing data associated with a vehicle. According to
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implementations in one regard, a top gear of a vehicle is
identified. In operation, a current gear of the vehicle is
detected during an operation of the vehicle. Various imple-
mentations further relate to determining whether the current
gear matches the top gear and collecting operation data of the
vehicle during the operation of the vehicle in the current gear
if the current gear matches the top gear.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of this specification, illustrate implemen-
tations of the present disclosure and together with the descrip-
tion, serve to explain the implementations.

FIG. 1 illustrates a functional block diagram of an exem-
plary data processing system according to various implemen-
tations.

FIG. 2 is a flow diagram illustrating a process of processing
vehicle data according to various implementations.

FIG. 3A is a flow diagram illustrating a process of process-
ing vehicle data according to various implementations.

FIG. 3B is a flow diagram illustrating a process of process-
ing vehicle data according to various implementations.

FIG. 4 illustrates an exemplary user interface used in pro-
cessing vehicle data according to various implementations.

FIG. 5 illustrates an exemplary hardware configuration of
amodule used in processing vehicle data according to various
implementations.

FIG. 6 illustrates an exemplary hardware configuration of
amodule used in processing vehicle data according to various
implementations.

DETAILED DESCRIPTION

Implementations are directed towards systems and meth-
ods for processing vehicle data. In particular, the systems and
methods can processes data associated with gear operation of
the vehicle to help reduce fuel-related costs and other costs.
The systems and methods can allow vehicle managers,
administrators, or operators to adjust driving schedules,
assignments, or general operation techniques in response to
data processing results. The systems and methods according
to the present teachings can be implemented as software or
hardware on new or existing devices, and/or on new or exist-
ing management servers, applications, or other resources.

Vehicles as described herein can be understood to be any
type of truck, car, motorcycle, scooter, or any other mobile
unit configured with a gas, hybrid-type, or electric engine.
Further, as described herein, the term “revolutions per
minute” (“RPM”) can refer to the operation of a vehicle
engine, and more particularly to the frequency of rotation
associated with the vehicle engine. Further, as described
herein, the term “gear ratio” (“GR”) can refer to a value
derived from a speed of a vehicle, the RPM of the vehicle
engine, and optional additional values. Further, as described
herein, the “SensorTRACS” application available from Qual-
comm® Inc. can refer to an application or interface operating
on a vehicle on which a vehicle operator can register, log in,
log out, and perform various operations and calculations.
Further, the SensorTRACS application can collect, analyze,
and transmit data associated with operation of the vehicle.

Further, as described herein, the term “top gear” (“TG”)
can refer to the highest gear of a vehicle. For example, if the
highest gear of a vehicle is the fifth gear, then the TG can be
said to be five (5). Further, as used herein, the term “time in
top gear” (“TiTG”) can be a value that can refer to an amount
oftime that a vehicle operates in top gear. Inimplementations,
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TiTG can be a cumulative value that sums one or more
instances of top gear operation. Further, as used herein, the
term “top gear gear ratio” (“TGGR”) can refer to a value
derived from a speed of a vehicle, the RPM of the vehicle
engine, and optional additional values, while the vehicle is
operating in top gear.

According to implementations, a module coupled to the
vehicle can be configured to collect vehicle operating data
such as, for example, the speed of the vehicle, the top gear of
the vehicle, the current gear in which the vehicle is operating,
and others. The module can process the data to determine
vehicle metrics such as, for example, RPM, GR, TG, TiTG,
TGGR, and other values. In implementations, the vehicle
module can provide the metrics to a remote management
center, server, and/or the like, via one or more networks. The
remote management center can be configured to process any
data received from the vehicle module, generate associated
reports or interfaces, and provide and processed or generated
data to a user, administrator, vehicle operator, and/or the like.

Reference will now be made in detail to exemplary imple-
mentations of the disclosure, an example of which is illus-
trated in the accompanying drawings. Wherever possible, the
same reference names and numbers will be used throughout
the drawings to refer to the same or like parts.

In the following description, reference is made to the
accompanying drawings that form a part thereof, and in
which is shown by way of illustration-specific exemplary
implementations. These implementations are described in
sufficient detail to enable those skilled in the art to practice the
implementations, and it is to be understood that other imple-
mentations can be used and that changes can be made without
departing from the scope of this disclosure. The following
description is, therefore, merely exemplary.

FIG. 1 illustrates a block diagram of an exemplary data
processing system 100 consistent with various implementa-
tions. As shownin FIG. 1, system 100 can comprise a network
management center 102 configured to communicate with one
or more vehicles 105. In implementations, each of the
vehicles 105 can comprise a data module 106 configured to
collect and transmit data associated with the operation of the
vehicles 105. In implementations, the data module 106 can be
configured to perform calculations associated with any of the
data collected. Further, in implementations, the data module
106 can be configured with a repository (not shown in figures)
configured to store any data associated with the data module
106.

The network management center 102 can be configured to
communicate with the data module 106 of the vehicles 105
via one or more networks. As shown in FIG. 1, the network
can be a satellite dish 115 operating with one or more satel-
lites 120. In implementations, the data module 106 can use a
modem or other communication device to communicate with
the satellites 120, which can relay the data to the satellite dish
115 at a ground station. Further, as shown in FIG. 1, the
network can comprise one or more base stations 110 config-
ured to facilitate data communication among the vehicles 105
and the network management center 102. For example, the
base stations 110 can be configured to connect to a modem or
other communication device of the data module 106 via any
number of wireless data systems and methods (e.g. GSM,
CDMA, TDMA, WCDMA, EDGE, OFDM, GPRS, EV-DO,
WiFi, Bluetooth, WiMAX, UWB, PAN, and others). In
implementations, the satellite dish 115 and the base stations
110 can be configured to connect to the network management
center 102 locally or remotely via wired or wireless connec-
tions. Further, in implementations, lower-bandwidth data can
be sent via the satellites 120 and higher-bandwidth data can
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be sent via the base stations 110. It should be appreciated that
the satellites 120, base stations 110, and satellite dish 115 can
use any data network to direct the communication of any
amount of data from the data module 106 to the network
management center 102, and vice-versa.

In implementations, the data module 106 of the vehicles
105, or other logic, can be configured to receive operating
data associated with the vehicles 105. For example, the data
module 106 can be configured to collect any location-based or
operational-based data associated with the vehicles 105 such
as, for example, speed, RPM, TG, current gear, and other data.
In implementations, the operating data can be sensed by one
or more sensors positioned on or otherwise coupled to one or
more components of the vehicles 105. For example, a sensor
can be coupled to an engine of the vehicles 105, or other
components, and configured to sense the gear in which the
vehicles 105 are operating. It should be appreciated that other
sensors or data gathering devices configured to sense gear
operation data, or other data, can be placed or positioned on
any part of the one or more vehicles 105. For example, the
sensors can be configured to sense or detect the current gear in
which the vehicles 105 are operating, and identify what the
actual top gear (TG) is of the vehicles 105.

According to implementations, the data module 106 can be
configured to sense, or use other collected operational data to
calculate or process an amount of time that the vehicles 105
spend operating in top gear (TiTG). In implementations, the
TiTG data can be gathered, recorded, sensed, processed, or
the like over a specified or indefinite time period. For
example, the TiTG data can be collected over a daily, weekly,
monthly, or any other time period. For further example, the
TiTG data can be a cumulative value over a single trip of the
vehicle 105, wherein the TiTG only accounts for when the
vehicle 105 is operating in TG. Further, the TiTG data can be
dependent on the driver or operator of the vehicle. For
example, the vehicle operator can sign in or log into the
SensorTRACS application available from Qualcomm® Inc,
and the TiTG data can be collected and/or processed when the
vehicle operator is logged into the application. By examining
the SensorTRACS activity, the TiTG data can be associated
with particular drivers who operate any of the vehicles 105.
For example, if multiple drivers operate the same vehicle over
a specified time period, then the login and logout activity of
the drivers can be used to determine which drivers are asso-
ciated with which TiTG data, or other metrics.

The data modules 106 of the vehicles 105 can be config-
ured to compile and calculate metrics associated with the
TiTG data, or other data. For example, the data modules 106
can be configured to aggregate TiTG data collected at difter-
ent points during operation of the vehicles 105. For further
example, the modules 106 can be configured to calculate the
gear ratio (GR) and the top gear gear ratio (TGGR) using the
data collected from the sensors or other data gathering mod-
ules. In implementations, the data modules 106 can be con-
figured to provide or otherwise transmit the data from the
sensors, or any aggregated or calculated data, to the network
management center 102 via the base stations 110, the satellite
dish 115, the satellites 120, or any combination thereof, as
discussed herein.

The network management center 102 can be configured to
receive data from one or more of the data modules 106 via the
base stations 110, the satellite dish 115, the satellites 120, or
any combination thereof. In implementations, the network
management center 102 can be configured with a processing
module 108 that can compile or perform calculations on data
received from the data modules 106. For example, the pro-
cessing module 108 can receive raw data collected by the
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sensors of the vehicles 105 and can compile the raw data into
data indicating the gear operation of the vehicles 105, TiTG
data, driver operation events, and other data. For further
example, the processing module 108 can receive data that was
previously compiled or calculated by the data modules 106 of
the vehicles 105.

In implementations, the processing module 108, any of the
data modules 106, or other logic can be configured to cali-
brate the data modules 106 of the vehicles 105. Further, in
implementations, different calibration techniques can be
required depending on the type of data module 106, type of
vehicle 105, or other factors. In particular, the vehicle 105 can
have a semi-automatic or fully automatic transmission, and
the data module 106 of the vehicle 105 can be configured to
provide current gear and transmission configuration dataon a
corresponding data bus, such as the J1939/CAN bus that can
be available in trucks, which is referred to herein as Configu-
ration 1. In another example, the vehicle 105 can have a
semi-automatic or fully automatic transmission, and the data
module 106 of the vehicle 105 can be configured to provide
current gear, but not transmission configuration data, on a
corresponding data bus, such as the J1939/CAN bus that can
be available in trucks, which is referred to herein as Configu-
ration 2. Further, the vehicle 105 can have a manual transmis-
sion, or other transmissions, and the data module 106 of the
vehicle 105 does not provide either current gear or transmis-
sion configuration data on a corresponding data bus, such as
the J1587 bus that can be available in some trucks, which is
referred to herein as Configuration 3.

It the vehicle 105 is configured according to Configuration
1, the TiTG data associated with the vehicle 105 can be
determined or processed via data collected by the data mod-
ule 106, or other components. The data module 106 can detect
or determine the highest possible gear for the vehicle 105 via
data on a communication bus, such as the J1939/CAN bus, or
others. In particular, in accordance with the J1939/CAN bus
specification, the PGN FEE2 location can specify a number of
forward gear ratios of the vehicle 105, which can indicate the
top gear of the vehicle 105. Further, in accordance with the
J1939/CAN bus specification, the PGN 61445 location can
specify the current gear of the vehicle 105. In implementa-
tions, the data module 106, or other logic, can sample the
forward gear ratio and top gear data of the vehicle, and com-
pare the data to the top gear of the vehicle 105 to determine if
the vehicle 105 is operating in its top gear. In implementa-
tions, the data module 106 can process the collected or
sampled data, to, for example, determine the TiTG of the
vehicle 105, or provide the collected or sampled data to the
network management center 102, as described herein, for
further processing.

FIG. 2 illustrates a flow diagram illustrating a process 200
of calibrating a vehicle that is configured according to Con-
figuration 2. In particular, the calibration can be performed to
determine what the highest possible gear is for the vehicle. In
implementations, the calibration can be performed by any
logic or device on a vehicle that does not broadcast or other-
wise provide a current gear of the vehicle. However, it should
be appreciated that the calibration can be performed on any
vehicle. It should be apparent to those of ordinary skill in the
art that the diagram depicted in FIG. 2 represents a general-
ized illustration and that other processing may be added or
existing processing can be removed or modified.

Process 200 begins at 202 when, for example, an operator
or administrator starts a calibration routine of the vehicle. In
implementations, the calibration can start automatically
when the vehicle ignition is switched on. The speed of the
vehicle can be checked and compared with a threshold
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amount such as, for example, 50 miles/hour, in 204. It should
be appreciated that the threshold amount is merely an exem-
plary amount and can be set to any amount so as to approxi-
mate the speed at which a vehicle will be operating in top gear.

If the speed of the vehicle is not greater than the threshold
amount, or presumably when the vehicle is not operating in
top gear, then processing can proceed back to 204 in which
the speed of the vehicle can again be compared to the thresh-
old amount. In contrast, if the speed of the vehicle is greater
than the threshold amount, or presumably when the vehicle is
operating in top gear, then processing can proceed to 206 in
which the current operating gear of the vehicle can be
obtained. For example, if the vehicle is traveling over the
threshold amount, and the vehicle is operating in the fifth
gear, then the current gear is the fifth gear. In implementa-
tions, an indication of the current gear can be stored in local
memory, or transmitted to an management or monitoring
station, as discussed herein.

In 208, a flag, record, or the like can be checked to deter-
mine if a top gear associated with the vehicle has been set. In
implementations, the vehicle can have an associated flag,
record, or the like that indicates the top gear of the car. If no
top gear has been set, or the flag, record, or the like associated
with the vehicle is null, then the top gear of the vehicle can be
set to the current gear, in 210. In implementations, the top
gear flag, record, or the like, of the vehicle can be set as the
current gear. Once the top gear of the vehicle is set to the
current gear, processing can proceed to 212 at which the top
gear tracking processing can begin.

In contrast, if the top gear of the vehicle has been set, then
the current gear of the vehicle can be compared to the top gear
of'the vehicle, in 214. If the current gear is not greater than the
top gear, then processing can proceed back to 204 in which
the speed of the vehicle can be monitored and compared to the
threshold amount. In implementations, the threshold amount
can be increased. For example, if the current speed of the
vehicle is greater than 50 miles/hour, and the vehicle is not in
top gear, then the threshold amount of processing step 204 can
be increased to 60 miles/hour, or other amounts. In further
implementations, if the current gear is equal to the top gear,
then processing can proceed to 212 at which the top gear
tracking processing can begin. In contrast, if the current gear
is greater than the top gear associated with the vehicle, then
the top gear of the vehicle can be set to the current gear of the
vehicle, in 216. For example, if the top gear of the vehicle is
recorded as the fifth gear, and the current gear of the vehicle
is the sixth gear, then the top gear can be recorded to be the
sixth gear.

Inresponse to setting the top gear to the current gear in 216,
any TiTG data associated with the vehicle can be cleared or
otherwise reset to zero, in 218. In implementations, the exist-
ing TiTG data is cleared because the existing TiTG is inac-
curate, presumably because it was collected when the vehicle
was not operating in the actual top gear. In response to clear-
ing the existing TiTG data, processing can proceed to 212 at
which the top gear tracking processing can begin.

In implementations, once the top gear tracking processing
is started, in 212, the current gear of the vehicle can be
compared to the top gear associated with the vehicle, and, if
equal, the TiTG data can be updated. If the current gear is not
equal to the top gear, then the TiTG data is not updated. In
further implementations, if a reset button, termination switch,
or the like button is activated, then the calibration process 200
can reset, end, or return to any of the processing steps. Fur-
ther, in implementations, a new vehicle can be detected when
either a new vehicle identification number (VIN) is detected
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or, if no VIN is available, if a new odometer reading is
detected that is different from a last saved odometer reading
by more than 10%.

FIG. 3A illustrates a flow diagram illustrating a process
300 of calibrating a vehicle that is configured according to
Configuration 3. In particular, the calibration can be per-
formed to determine what the current operating gear is for the
vehicle. In implementations, the calibration can be performed
by any logic or device on a vehicle that does not broadcast or
otherwise provide either a current gear or transmission con-
figuration data of the vehicle. However, it should be appreci-
ated that the calibration can be performed on any vehicle. It
should be apparent to those of ordinary skill in the art that the
diagram depicted in FIG. 3A represents a generalized illus-
tration and that other processing may be added or existing
processing can be removed or modified.

Process 300 begins at 302 when, for example, an operator
or administrator starts a calibration routine of the vehicle. In
implementations, the calibration can start automatically
when the vehicle ignition is switched on. The speed of the
vehicle can be compared with a threshold amount such as, for
example 50 miles/hour, and the RPM of the engine of the
vehicle can be checked and compared with a threshold
amount such as, for example, 1,000, in 304. It should be
appreciated that the threshold amounts are merely exemplary
amounts and can be set to any amounts so as to approximate
the speed and RPM at which a vehicle will be operating in top
gear.

If either the speed of the vehicle is at or below the threshold
speed amount or the RPM of the vehicle is at or below the
threshold RPM amount, or presumably when the vehicle is
not operating in top gear, then processing can return to 304 in
which the speed of the vehicle and the RPM of'the vehicle can
again be compared to the threshold amounts. In contrast, if
both the speed of the vehicle is above the threshold speed
amount and the RPM of the vehicle is above the threshold
RPM amount, or presumably when the vehicle is operating in
top gear, then processing can proceed to 306 in which the gear
ratio (GR) can be computed. In implementations, the GR can
be computed using a formula:

GR= (Speed

) #3000
RPM

In implementations, the constant of ‘3000” can be other
values. Once the GR is computed, samples can be collected
from the vehicle for a specified time period such as, for
example, 2 minutes, in 308. In implementations, the samples
can comprise speed and RPM measurements for the vehicle,
and can be collected over any time period. In 310, the samples
can be checked for a gap. For example, a gap in the sample
data can be defined as an absence of more than 6 samples from
the 2 minute sampling collecting window. However, it should
be appreciated that the gap can be checked from any number
of samples over any time period. If there is a gap in the
samples, then processing can return to 304 in which the speed
of the vehicle and the RPM of the vehicle can again be
compared to the threshold amounts.

In contrast, if there is not a gap in the samples, then pro-
cessing can proceed to 312 in which a flag, record, or the like
can be checked to determine whether the TGGR data has been
set. In implementations, the vehicle can have an associated
flag, record, or the like that indicates or stores a TGGR value
for the vehicle. If no TGGR has been set, or the flag, record,
or the like associated with the vehicle is null, then the TGGR
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of the vehicle can be set to a median value of the collected
samples, in 314. In implementations, the TGGR of the
vehicles can be set to other values, either associated or unas-
sociated with the data from the collected samples. Once the
TGGR of the vehicle is set, processing can proceed to 316 at
which the top gear tracking processing can begin.

In contrast, if the TGGR of the vehicle has been set, then it
can be determined whether the GR stayed at least 10% higher
than the current TGGR value for at least 2 minutes, in 318. In
implementations, it should be appreciated that the amounts
used in the comparison can be any value. If the GR did not
stay at least 10% higher than the current TGGR value for at
least 2 minutes, then processing can return to 304 in which the
speed of the vehicle and the RPM of the vehicle can again be
compared to the threshold amounts. In contrast, if the GR
stayed at least 10% higher than the current TGGR value for at
least 2 minutes, then a new TGGR can be set, in 320. In
implementations, the new TGGR can be computed from the
speed and RPM measurements, or other values.

In response to setting TGGR in 320, the TiTG data of the
vehicle can be cleared or otherwise reset to zero, in 322. In
implementations, the existing TiTG data is cleared because
the existing TiTG is inaccurate, presumably because it was
collected when the vehicle was not operating in the actual top
gear. In response to clearing the existing TiTG data, process-
ing can proceed to 302 in which the calibration process 300
can repeat, can proceed to 316 at which the top gear tracking
processing can begin, or processing can end or proceed to any
of the other stages. In implementations, if a reset button,
termination switch, or the like button is activated, then the
calibration process 300 can be reset, can reset, or return to any
of the processing points.

FIG. 3B illustrates a flow diagram illustrating a TiTG
tracking process 350. It should be apparent to those of ordi-
nary skill in the art that the diagram depicted in FIG. 3B
represents a generalized illustration and that other processing
may be added or existing processing can be removed or modi-
fied.

Process 350 begins at 352 when, for example, an operator
or administrator starts a tracking routine of the vehicle. In
implementations, the process 350 can begin automatically
when the conditions as described in FIG. 3A, or other condi-
tions, are achieved. In 354, it can be determined whether the
vehicleis traveling at a speed greater than a threshold amount,
such as, for example, 40 miles/hour, and whether the car is not
coasting in neutral gear. It should be appreciated that other
threshold values are envisioned. If either the speed of the
vehicle does not meet or exceed the threshold value or the
vehicle is coasting in neutral gear, then processing can remain
at step 354. In contrast, if both the speed of the vehicle
exceeds the threshold amount and the vehicle is not coasting
in neutral, then processing can proceed to 356 in which the
GR of the vehicle can be computed. In implementations, the
GR can be computed using a formula:

In implementations, the constant of ‘3000’ can be other
values. Once the GR is computed, processing can proceed to
358 in which it can be determined whether the absolute value
of (TGGR-TR) is less than 10%, or other threshold percent-
ages, of the TGGR value. If the absolute value of (TGGR-
TR) is not less than 10% of the TG GR value, the processing
can return to step 354. In contrast, if the absolute value of
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(TGGR-TR) is less than 10% of the TG GR value, then
processing can proceed to 360 in which the TiTG data is
updated. Processing can then end, return to step 354, or return
to any other processing step.

In implementations, the data of any of the calibration or
tracking processes or techniques can be provided to a user.
For example, the data can be provided to an operator of the
vehicle, or to a user or administrator associated with the
network management center 102 via, for example, a graphical
user interface (GUI). FIG. 4 illustrates an exemplary graphi-
cal user interface 400 that can be implemented in each of the
vehicles 105, or provided to any components or resources
associated with the implementations as discussed herein. In
implementations, the graphical user interface 400 can be a
display screen, touch screen, or other medium for displaying
information to a driver of the vehicle or other users. Further,
the data of the graphical user interface 400 can be displayed
on a smart phone, laptop, personal data assistant (PDA),
cellular phone, or other device, and can be provided to
resources of a remote location, such as client machines or
other resources associated with the network management
center 102. It should be appreciated that the graphical user
interface 400 as shown in FIG. 4 is merely exemplary and
other displays are envisioned.

Inimplementations, the graphical user interface 400 can be
a summary of the operating data of a vehicle gathered over a
fixed or varied time period. In implementations, the data of
the graphical user interface 400 can be recorded when the
engine of the vehicle is turned on, or when a driver of the
vehicle logs on to a tracking application, such as the Sensor-
TRACS application. Further, the data of the graphical user
interface 400 can be an accumulation of data gathered over a
series of driving sessions, or the data can be limited to the
current driving session or login/logout event.

As shown in FIG. 4, the graphical user interface 400 can
comprise a time operated field 402 that can indicate the
amount of time that the vehicle has been in operation. Further,
amiles traveled field 404 can indicate an amount of miles that
the vehicle has traveled. In addition, the summary can com-
prise a time in top gear field (TiTG) 406 that can indicate the
amount of time that the vehicle has operated in its top gear.
For example, the TiTG field 406 can specify a cumulative
amount of time that the vehicle has operated in its top gear,
accounting for downshifts from the top gear and upshifts into
the top gear.

Still further, a top gear field 408 can indicate the top gear of
the vehicle and a current gear field 410 can indicate the
current gear in which the vehicle is operating. For example, as
shown in FIG. 4, the top gear of the corresponding vehicle is
the sixth gear and the current operating gear of the vehicle is
the fourth gear. Additionally, the summary can comprise a
time in cruise control field 412 that can indicate the amount of
time that the vehicle is operating in cruise control and a cruise
control field 414 that can indicate whether the cruise control
of the vehicle is currently engaged.

It should be appreciated that the graphical user interface
400 can comprise other data instead of or in addition to the
data fields shown in FIG. 4. For example, the graphical user
interface 400 can comprise an indication of the data bus of the
vehicle, a moving time that can indicate the amount of time
that the vehicle is actually in movement, a percent of the
operating time spent in top gear, a top gear ratio of the vehicle,
a current gear ratio, and other data. In implementations, the
graphical user interface 400 can dynamically update based on
updates to the gathered data, or other modifications. For
example, if the top gear of the vehicle is unknown, then the
time in top gear 406 field and the top gear field 408 can be
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grayed out. Further, for example, if the unit is not in top gear,
but the top gear is known, then the time in top gear 406 field
and the top gear field 408 can be displayed in yellow. Still
further, for example, if the vehicle is operating in top gear,
then the time in top gear 406 field and the top gear field 408
can be green and accumulating. It should be appreciated that
other modifications and conventions associated with display-
ing data statically or dynamically are envisioned.

As shown in FIG. 4, the graphical user interface 400 can
comprise a reset data button 416 that, when activated or
selected, can be configured to reset or clear the data of the
graphical user interface 400. Further, the graphical user inter-
face can comprise a calibrate button 418 that, when activated,
can initiate the appropriate calibration process as described in
FIGS. 2,3A, and 3B. Still further, the graphical user interface
400 can comprise a generate report button 420 that, when
activated, can generate a report of the data associated with the
graphical user interface 400. In implementations, the report
can comprise the data currently displayed by the graphical
user interface 400 and/or any stored or past data. Further, in
implementations, the report can be provided to any user,
operator, owner or other entity associated with the vehicle or
a management center via any type of network communica-
tion. It should be appreciated that the graphical user interface
400 can comprise other selectable buttons instead of or in
addition to the buttons shown in FIG. 4.

In implementations, the systems and methods as described
herein can allow vehicle managers, administrators, or opera-
tors to adjust driving schedules, assignments, or general
operation techniques in response to data processing results.
For example, if the operation data of the vehicle indicates that
a first driver operating a vehicle has a higher TiTG than does
a second driver operating the same vehicle, then the vehicle
manager can schedule the first driver to operate the vehicle.
Further, the vehicle manager can use the data processing
results to adjust routes and time schedules of drivers so as to
minimize any associated fuel efficient costs, and/or other
costs. It should be appreciated that the vehicle manager or
other entities such as a vehicle operator can use the data
processing results to make any type of changes, adjustments,
or other modifications to the management or operation of one
or more vehicles.

FIG. 5 illustrates an exemplary hardware configuration of
the data module 106 or other module associated with the
vehicle 105, consistent with various implementations. The
data module 106 can comprise a set of sensors 507 that can be
configured to sense operational data associated with the
vehicle 105, as discussed herein, and provide the data to a
processor 508 for processing. The data module 106 can fur-
ther comprise at least one GPS antenna 504 (e.g., a transmis-
sion receiver or group of such receivers comprising an input
interface) that can act as a wave guide for receipt of wireless
GPS position coordinates or signals, and a GPS analyzer 506,
which performs actions (e.g., filters, amplifies, down-con-
verts, etc.) on the received signals. The GPS antenna 504 and
the GPS analyzer 506 can also be coupled with a demodulator
522 that can demodulate received signals and provide them to
the processor 508 for processing. The data module 106 can
additionally include memory 512 that is operatively coupled
to the processor 508 and that can store data to be transmitted,
received, and the like.

The processor 508 can be configured to analyze informa-
tion received by GPS antenna 504 and or the sensors 507
and/or a user input interface of data module 106 (not
depicted), and/or generate information for transmission by a
transmitter 518 via a modulator 516. The processor 508 can
connect to a database 510 that can store location and vehicle
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operational data including, for example, roadway location
information, TiTG data, current gear and TG data, user log in
and log out events, and other data. Additionally, the processor
508 can control and/or reference one or more resources or
components (e.g., 522,510, 514,516, 518) ofthe data module
106. Additionally, the processor 508 can execute one or more
set of applications 514 or other software, modules, applica-
tions, logic, code, or the like, to perform calculations and/or
processing associated with the implementations described
herein.

FIG. 6 illustrates an exemplary hardware configuration of
a system including a processing module, such as the process-
ing module 108 of the network management center 102,
according to various implementations. The processing mod-
ule 108 can comprise a base receiver (e.g., access point, data
storage, cell tower, etc.) with a receiver 604 that can receive
signal(s) from one or more GPS receivers 622, or other sat-
ellite data receivers, through one or more receive antennas
624, and a transmitter 616 that transmits to the one or more
GPS receivers 622 through a transmit antenna 622. The
receiver 604 can receive information from one or more
receive antennas 624 and be operatively associated with a
demodulator 606 that can demodulate received information.

A processor 608 can analyze demodulated signals pro-
vided by demodulator 606. The processor 608 can further
couple to a modulator 618 and a memory 610 that can store
one or more applications 612 that can execute, support, facili-
tate and/or participate in calculation and communication
techniques as described in implementations contained herein.
A database 614 can be coupled to the processor 608 and the
memory 610 and can be configured to store location and
vehicle operational data including, for example, roadway
location information, TiTG data, current gear and TG data,
user log in and log out events, and other data. The applications
612 can be configured to, for example, compute the TiTG data
of vehicles using the data received sensors coupled to the
vehicles, in accordance with implementations described
herein. The processor 608 can be figured to provide data or
notifications relating to the data to the data modules 106 over
a cellular network, a satellite network, a personal area net-
work, a local area network, a metropolitan area network, a
wide area network, the Internet, an intranet, an extranet, a
virtual private network, a peer-to-peer network, or a wireless
self-configuring network.

The foregoing description is illustrative, and variations in
configuration and implementation may occur to persons
skilled in the art. For instance, the various illustrative logics,
logical blocks, modules, and circuits described in connection
with the implementations disclosed herein may be imple-
mented or performed with a general purpose processor, a
digital signal processor (DSP), an application specific inte-
grated circuit (ASIC), a field programmable gate array
(FPGA) or other programmable logic device, discrete gate or
transistor logic, discrete hardware components, or any com-
bination thereof designed to perform the functions described
herein. A general-purpose processor may be a microproces-
sor, but, in the alternative, the processor may be any conven-
tional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combi-
nation of computing devices, e.g., a combination of a DSP
and a microprocessor, a plurality of microprocessors, one or
more microprocessors in conjunction with a DSP core, or any
other such configuration.

In one or more exemplary implementations, the functions
described may be implemented in hardware, software, firm-
ware, or any combination thereof. If implemented in soft-
ware, the functions may be stored on or transmitted over as
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one or more instructions or code on a computer-readable
medium. Computer-readable media includes both computer
storage media and communication media including any
medium that facilitates transfer of a computer program from
one place to another. A storage media may be any available
media that can be accessed by a computer. By way of
example, and not limitation, such computer-readable media
can comprise RAM, ROM, EEPROM, CD-ROM or other
optical disk storage, magnetic disk storage or other magnetic
storage devices, or any other medium that can be used to carry
or store desired program code in the form of instructions or
data structures and that can be accessed by a computer. Also,
any connection is properly termed a computer-readable
medium. For example, if the software is transmitted from a
website, server, or other remote source using a coaxial cable,
fiber optic cable, twisted pair, digital subscriber line (DSL), or
wireless technologies such as infrared, radio, and microwave,
then the coaxial cable, fiber optic cable, twisted pair, DSL, or
wireless technologies such as infrared, radio, and microwave
are included in the definition of medium. Disk and disc, as
used herein, includes compact disc (CD), laser disc, optical
disc, digital versatile disc (DVD), floppy disk and blu-ray disc
where disks usually reproduce data magnetically, while discs
reproduce data optically with lasers. Combinations of the
elements described herein can also be included within the
scope of computer-readable media.

The processing of a method or algorithm described in
connection with the implementations disclosed herein may be
embodied directly in hardware, in a software module
executed by a processor, or in a combination of the two. A
software module may reside in RAM memory, flash memory,
ROM memory, EPROM memory, EEPROM memory, regis-
ters, a hard disk, a removable disk, a CD-ROM, or any other
form of storage medium known in the art. An exemplary
storage medium is coupled to the processor, such that the
processor can read information from, and write information
to, the storage medium. In the alternative, the storage medium
may be integral to the processor. The processor and the stor-
age medium may reside in an ASIC. The ASIC may reside in
a user terminal. In the alternative, the processor and the stor-
age medium may reside as discrete components in a user
terminal.

What is claimed is:

1. A method of processing data associated with a vehicle,
comprising:

determining that a speed of the vehicle is greater than a

threshold amount;

computing an initial gear ratio of the vehicle in response to

the determination that the speed of the vehicle is greater
than the threshold amount;

determining that the top gear gear ratio of the vehicle is not

set;
setting the top gear gear ratio of the vehicle to the initial
gear ratio of the vehicle in response to the determination
that the top gear gear ratio of the vehicle is not set;

computing, by a processor, a current gear ratio of the
vehicle during an operation of the vehicle;

determining whether the current gear ratio matches the top

gear gear ratio; and

collecting operation data of the vehicle during the opera-

tion of the vehicle in the current gear ratio if the current
gear ratio matches the top gear gear ratio.

2. The method of claim 1, wherein the operation data
comprises an amount of time that the vehicle is operating in
the current gear ratio when the current gear ratio matches the
top gear gear ratio.
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3. The method of claim 1, further comprising:

providing the operation data to an operator of the vehicle

via a user interface.

4. The method of claim 1, wherein the top gear gear ratio is
not available via a data bus of the vehicle.

5. The method of claim 1, wherein, when neither the cur-
rent gear ratio nor the top gear gear ratio is available via a data
bus, further comprising:

determining that the speed of the vehicle is greater than the

threshold amount;

obtaining the current gear ratio of the vehicle in response to

the determination that the speed of the vehicle is greater
than the threshold amount;
determining that the current gear ratio of the vehicle is
greater than the top gear gear ratio of the vehicle;

setting the top gear gear ratio of the vehicle to the current
gear ratio of the vehicle in response to the determination
that the current gear ratio of the vehicle is greater than
the top gear gear ratio of the vehicle; and

resetting existing operation data of the vehicle.

6. The method of claim 1, wherein collecting the operation
data of the vehicle comprises:

determining, during the operation of the vehicle, that the

current gear ratio of the vehicle matches the top gear
gear ratio of the vehicle; and

updating the operation data of the vehicle in response to

determining that the current gear ratio of the vehicle
matches the top gear gear ratio of the vehicle.

7. The method of claim 1, further comprising:

transmitting the operation data to a server located remote

from the vehicle.

8. A data processing device of a vehicle, comprising:

a wireless interface; and

aprocessor, communicating with the wireless interface, the

processor being configured to—

determine that a speed of the vehicle is greater than a
threshold amount;

compute an initial gear ratio of the vehicle in response to
the determination that the speed of the vehicle is
greater than the threshold amount;

determine that the top gear gear ratio of the vehicle is not
set;

set the top gear gear ratio of the vehicle to the current
gear ratio of the vehicle in response to the determina-
tion that the top gear gear ratio of the vehicle is not set;

detect a current gear ratio of the vehicle during an opera-
tion of the vehicle;

determine whether the current gear ratio matches the top
gear gear ratio; and

collect operation data of the vehicle during the operation
of the vehicle in the current gear ratio if the current
gear ratio matches the top gear gear ratio.

9. The data processing device of claim 8, wherein the
operation data comprises an amount of time that the vehicle is
operating in the current gear ratio when the current gear ratio
matches the top gear gear ratio.

10. The data processing device of claim 8, wherein the
processor is further configured to:

provide the operation data to an operator of the vehicle via

a user interface.

11. The data processing device of claim 8, wherein the top
gear gear ratio is not available via a data bus of the vehicle.

12. The data processing device of claim 8, wherein collect-
ing the operation data of the vehicle comprises:

determining, during the operation of the vehicle, that the

current gear ratio of the vehicle matches the top gear
gear ratio of the vehicle; and

5

20

25

30

35

40

45

50

55

60

65

14

updating the operation data of the vehicle in response to
determining that the current gear ratio of the vehicle
matches the top gear gear ratio of the vehicle.

13. The data processing device of claim 8, wherein the
processor is further configured to:

transmit, via the wireless interface, the operation data to a

server located remote from the vehicle.

14. A system for processing data associated with a vehicle,
comprising:

means for providing a wireless interface; and

means for processing the data of the vehicle, communicat-

ing with the means for providing a wireless interface, the

means for processing being configured to:

determine that a speed of the vehicle is greater than a
threshold amount

compute an initial gear ratio of the vehicle in response to
the determination that the speed of the vehicle is
greater than the threshold amount;

determine that the top gear gear ratio of the vehicle is not
set;

set the top gear gear ratio of the vehicle to the initial gear
ratio of the vehicle in response to the determination
that the top gear gear ratio of the vehicle is not set;

compute a current gear ratio of the vehicle during an
operation of the vehicle;

determine whether the current gear ratio matches the top
gear gear ratio; and

collect operation data of the vehicle during the operation
of the vehicle in the current gear ratio if the current
gear ratio matches the top gear gear ratio.

15. The system of claim 14, wherein the operation data
comprises an amount of time that the vehicle is operating in
the current gear ratio when the current gear ratio matches the
top gear gear ratio.

16. The system of claim 14, wherein the processor is fur-
ther configured to:

provide the operation data to an operator of the vehicle via

a user interface.

17. The system of claim 14, wherein the top gear gear ratio
is not available via a data bus of the vehicle.

18. The system of claim 14, wherein collecting the opera-
tion data of the vehicle comprises:

determining, during the operation of the vehicle, that the

current gear ratio of the vehicle matches the top gear
gear ratio of the vehicle; and

updating the operation data of the vehicle in response to

determining that the current gear ratio of the vehicle
matches the top gear gear ratio of the vehicle.

19. The system of claim 14, wherein the processor is fur-
ther configured to:

transmit the operation data to a server located remote from

the vehicle.

20. A computer program product, comprising:

a non-transitory computer-readable medium comprising:

at least one instruction for causing a computer to deter-
mine that a speed of the vehicle is greater than a
threshold amount;

at least one instruction for causing a computer to obtain
an initial gear ratio of the vehicle in response to the
determination that the speed of the vehicle is greater
than the threshold amount;

at least one instruction for causing a computer to deter-
mine that the top gear gear ratio of the vehicle is not
set;

at least one instruction for causing a computer to set the
top gear gear ratio of the vehicle to the initial gear
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ratio of the vehicle in response to the determination
that the top gear gear ratio of the vehicle is not set;

at least one instruction for causing a computer to detect
a current gear ratio of the vehicle during an operation
of the vehicle;

at least one instruction for causing a computer to deter-
mine whether the current gear ratio matches the top
gear gear ratio; and

at least one instruction for causing a computer to collect
operation data of the vehicle during the operation of
the vehicle in the current gear ratio if the current gear
ratio matches the top gear gear ratio.

21. The computer program product of claim 20, wherein
the operation data comprises an amount of time that the
vehicle is operating in the current gear ratio when the current
gear ratio matches the top gear gear ratio.

22. The computer program product of claim 20, wherein
the computer-readable medium further comprises at least one
instruction for causing a computer to provide the operation
data to an operator of the vehicle via a user interface.

23. The computer program product of claim 20, wherein
the top gear gear ratio is not available via a data bus of the
vehicle.

24. The computer program product of claim 20, wherein
collecting the operation data of the vehicle comprises:

determining, during the operation of the vehicle, that the

current gear ratio of the vehicle matches the top gear
gear ratio of the vehicle; and

updating the operation data of the vehicle in response to

determining that the current gear ratio of the vehicle
matches the top gear gear ratio of the vehicle.

25. The computer program product of claim 20, wherein
the computer-readable medium further comprises at least one
instruction for causing a computer to transmit the operation
data to a server located remote from the vehicle.

26. A method of processing data associated with a vehicle,
comprising:

identifying a top gear of the vehicle;

receiving operation data of the vehicle during an operation

of the vehicle, wherein the operation data comprises a
speed of the vehicle and an RPM of an engine of the
vehicle;

computing, by a processor, a current gear of the vehicle

based on the speed of the vehicle and the RPM of the
engine;

determining whether the current gear matches the top gear;

and

processing the operation data of the vehicle if the current

gear matches the top gear.

27. The method of claim 26, wherein processing the opera-
tion data comprises determining an amount of time that the
vehicle is operating in the current gear when the current gear
matches the top gear.

28. The method of claim 26, further comprising:

providing the operation data that was processed to an

operator of the vehicle via a network.

29. The method of claim 26, wherein the operation data of
the vehicle is received via a wireless network comprising at
least one of a satellite network, a Wi-Fi network, or a cellular
data network.

30. The method of claim 26, wherein, when the top gear is
not available via a data bus, identifying the top gear of the
vehicle comprises:

determining, from the operation data, that a speed of the

vehicle is greater than a threshold amount;
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detecting, from the operation data, the current gear of the
vehicle in response to the determination that the speed of
the vehicle is greater than the threshold amount;

determining that the top gear of the vehicle is not set; and

setting the top gear of the vehicle to the current gear of the
vehicle in response to the determination that the top gear
of the vehicle is not set.

31. The method of claim 26, wherein, when neither the
current gear nor the top gear is available via a data bus,
identifying the top gear of the vehicle comprises:

determining, from the operation data, that a speed of the

vehicle is greater than a threshold amount;
detecting, from the operation data, the current gear of the
vehicle in response to the determination that the speed of
the vehicle is greater than the threshold amount;

determining that the current gear of the vehicle is greater
than the top gear of the vehicle;

setting the top gear of the vehicle to the current gear of the

vehicle in response to the determination that the current
gear of the vehicle is greater than the top gear of the
vehicle; and

resetting existing operation data of the vehicle.

32. The method of claim 26, wherein processing the opera-
tion data of the vehicle comprises:

examining the operation data to determine that the current

gear of the vehicle matches the top gear of the vehicle;
and

updating the operation data of the vehicle in response to

determining that the current gear of the vehicle matches
the top gear of the vehicle.

33. A system for processing data associated with a vehicle,
comprising:

a server being configured to:

identify a top gear of the vehicle;

receive operation data of the vehicle during an operation
of'the vehicle, wherein the operation data comprises a
speed of the vehicle and an RPM of an engine of the
vehicle;

compute a current gear of the vehicle based on the speed
of the vehicle and the RPM of the engine;

determine whether the current gear matches the top gear;
and

process the operation data of the vehicle if the current
gear matches the top gear.

34. The system of claim 33, wherein processing the opera-
tion data comprises determining an amount of time that the
vehicle is operating in the current gear when the current gear
matches the top gear.

35. The system of claim 33, wherein the server is further
configured to:

provide the operation data that was processed to an opera-

tor of the vehicle via a network.

36. The system of claim 33, wherein, when the top gear is
not available via a data bus, identifying the top gear of the
vehicle comprises:

determining, from the operation data, that a speed of the

vehicle is greater than a threshold amount;

detecting, from the operation data, the current gear of the

vehicle in response to the determination that the speed of
the vehicle is greater than the threshold amount;
determining that the top gear of the vehicle is not set; and
setting the top gear of the vehicle to the current gear of the
vehicle in response to the determination that the top gear
of the vehicle is not set.

37. The system of claim 33, wherein, when neither the
current gear nor the top gear is available via a data bus,
identifying the top gear of the vehicle comprises:
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determining, from the operation data, that a speed of the
vehicle is greater than a threshold amount;

detecting, from the operation data, the current gear of the
vehicle in response to the determination that the speed of
the vehicle is greater than the threshold amount;

determining that the current gear of the vehicle is greater
than the top gear of the vehicle;

setting the top gear of the vehicle to the current gear of the

vehicle in response to the determination that the current .

gear of the vehicle is greater than the top gear of the
vehicle; and

resetting existing operation data of the vehicle.

38. The system of claim 33, wherein processing the opera-
tion data of the vehicle comprises:

examining the operation data to determine that the current

gear of the vehicle matches the top gear of the vehicle;
and

updating the operation data of the vehicle in response to

determining that the current gear of the vehicle matches
the top gear of the vehicle.

39. A system for processing data associated with a vehicle,
comprising:

means for providing a wireless interface; and

means for processing the data associated with the vehicle,

communicating with the means for providing a wireless

interface, the means for processing being configured to:

identify a top gear of the vehicle;

receive, via the wireless interface, operation data of the
vehicle during an operation of the vehicle, wherein
the operation data comprises a speed of the vehicle
and an RPM of an engine of the vehicle;

compute a current gear of the vehicle based on the speed
of the vehicle and the RPM of the engine;

determine whether the current gear matches the top gear;
and

process the operation data of the vehicle if the current
gear matches the top gear.

40. The system of claim 39, wherein processing the opera-
tion data comprises determining an amount of time that the
vehicle is operating in the current gear when the current gear
matches the top gear.

41. The system of claim 39, wherein the processor is fur-
ther configured to:

provide, via the wireless interface, the operation data that

was processed to an operator of the vehicle via a net-
work.

42. The system of claim 39, wherein, when the top gear is
not available via a data bus, identifying the top gear of the
vehicle comprises:

determining, from the operation data, that a speed of the

vehicle is greater than a threshold amount;

detecting, from the operation data, the current gear of the

vehicle in response to the determination that the speed of
the vehicle is greater than the threshold amount;
determining that the top gear of the vehicle is not set; and
setting the top gear of the vehicle to the current gear of the
vehicle in response to the determination that the top gear
of the vehicle is not set.

43. The system of claim 39, wherein, when neither the
current gear nor the top gear is available via a data bus,
identifying the top gear of the vehicle comprises:

determining, from the operation data, that a speed of the

vehicle is greater than a threshold amount;

detecting, from the operation data, the current gear of the

vehicle in response to the determination that the speed of
the vehicle is greater than the threshold amount;
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determining that the current gear of the vehicle is greater

than the top gear of the vehicle;

setting the top gear of the vehicle to the current gear of the

vehicle in response to the determination that the current
gear of the vehicle is greater than the top gear of the
vehicle; and

resetting existing operation data of the vehicle.

44. The system of claim 39, wherein processing the opera-
tion data of the vehicle comprises:

examining the operation data to determine that the current

gear of the vehicle matches the top gear of the vehicle;
and

updating the operation data of the vehicle in response to

determining that the current gear of the vehicle matches
the top gear of the vehicle.

45. A computer program product, comprising:

a non-transitory computer-readable medium comprising:

at least one instruction for causing a computer to identify
a top gear of a vehicle;

at least one instruction for causing a computer to receive
operation data of the vehicle during an operation of
the vehicle, wherein the operation data comprises a
speed of the vehicle and an RPM of an engine of the
vehicle;

at least one instruction for causing a computer to com-
pute a current gear of the vehicle based on the speed of
the vehicle and the RPM of the engine;

at least one instruction for causing a computer to deter-
mine whether the current gear matches the top gear;
and

at least one instruction for causing a computer to process
the operation data of the vehicle if the current gear
matches the top gear.

46. The computer program product of claim 45, wherein
processing the operation data comprises determining an
amount of time that the vehicle is operating in the current gear
when the current gear matches the top gear.

47. The computer program product of claim 45, wherein
the computer-readable medium further comprises at least one
instruction for causing a computer to provide the operation
data that was processed to an operator of the vehicle via a
network.

48. The computer program product of claim 45, wherein,
when the top gear is not available via a data bus, identifying
the top gear of the vehicle comprises:

determining, from the operation data, that a speed of the

vehicle is greater than a threshold amount;

detecting, from the operation data, the current gear of the

vehicle in response to the determination that the speed of
the vehicle is greater than the threshold amount;
determining that the top gear of the vehicle is not set; and
setting the top gear of the vehicle to the current gear of the
vehicle in response to the determination that the top gear
of the vehicle is not set.

49. The computer program product of claim 45, wherein,
when neither the current gear nor the top gear is available via
a data bus, identifying the top gear of the vehicle comprises:

determining, from the operation data, that a speed of the

vehicle is greater than a threshold amount;
detecting, from the operation data, the current gear of the
vehicle in response to the determination that the speed of
the vehicle is greater than the threshold amount;

determining that the current gear of the vehicle is greater
than the top gear of the vehicle;
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setting the top gear of the vehicle to the current gear of the
vehicle in response to the determination that the current
gear of the vehicle is greater than the top gear of the
vehicle; and

resetting existing operation data of the vehicle.

50. The computer program product of claim 45, wherein

processing the operation data of the vehicle comprises:

examining the operation data to determine that the current
gear of the vehicle matches the top gear of the vehicle;
and

updating the operation data of the vehicle in response to
determining that the current gear of the vehicle matches
the top gear of the vehicle.
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